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process for water-repellent treatment of gypauti, building unite 



i 

The invention relates to a procesk for water-repellent treatment of 
gypsum building units by means of wax end wax- like products manufactured 
in preproduotion plants and subjected etaring production to a thermal 



I 

process. * 

i 



With a view to water-repellent treatment of gypsum building units 
during the produotion process it has already been proposed in BD - WP 
215 304 to make uee of calcium sulphate hemihydrate with additions of 
hard wax or combination* with solid hydrocarbons containing hard wax, 
i.e. waxes with uncombined acid residues, mixed with water in solid, 
15 finely dispersed form end subjeoted after hardening of this mixture to 
thermal treatment. As distinot from previous water-repellent treatments 
- known and in part patented in this connection have been many different 
substances and substance mixtures such las silicons, paraf fine-wax 
emuleion, ceresins, bitumen, resin emulsions, water-soluble silicates 
20 and stearates - this process has the advantage that owing to the presence 
of uneombined acid residues in these waxes compounds are formed in 
conjunction with the gypsum, which oamijot dissolve in water, eueh 
compounds giving rise to a good long-tjjme water-repellent effect after 
hardening end thermal treatment. A fupther advantage consists in the 
25 fact that the use of these waxes is physiologically safe, that in the 
mixture of water and gypsum they ere virtually neutral and can, as solid 
granulates, be dossd in a simple msnneij. 

However, this process is also characterised by the fact that a very 
high degree of water-repellency enabling use of the building unit in 
30 positively moist and wet rooms oan be achieved only if relatively high 
amounts of water-repellent agents capable of melting down are added. 
In practice it is usual to add to the gypsum paste 4* wax in relation 
to the mass of gypsum binder. Since the waxes and products containing 
wax suitable for water-repellent treatment are very expensive, the 
35 material cost ratio when producing gypsU unite treated in a water- 

repsllent manner is too high, thus restricting, for economical reasons, 
application of this process only to maajs-sxtensive gypsum building 
units, such as plasterboards. 
Object of the invention 
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water-repellent ''treatment of tfpcur. bjkli^ »ni t, by m*ar.c of the 
above mentioned !«*es ouch as hard wax, saraauts wax or combinations with 



solid hydrocarbons containinf hard wajc, 

tp • 



which are available in adequate 
amount," said proWs being euperior tj> the kno«n process b>- a more 
favoorable ratio of the quantity of wjrter-repellent agent and the degree 
of water-repellJnoy, thus Baking it possible to produce water-repellent 
gypauo units mors economically and thjis to enlarge the scope of use end 
applicability oi isueh units. | 
Description of tfce nature of the invention 

The inventilon ia intended to yield a process for the water- 
repellent treatment of gypsum bulldinfe units on the basis of hard wax 
and herd-wax-like combinations «ith eilid hydrocarbons, which makes it 
poeeible to increase the efficiency' of said water-repellent agents and 
thus to produce water-repellent gypsum units using small amounts of wax 
in a manner advantageous as regards materials and costs. 

According to the invention the ol^eot has been aohieved by 
preparing a mixed paste by combining \ to 4# hard wax or hard wax 
containing compounds with solid hydrocarbons with acid numbers > 10 
with a metal sail capable of better dissociation in respect of calcium 
sulphate and/or hydroxide such as! pota>sium sulphate, aluminium sulphate, 
iron sulphate, sodium citrate, caioiuoj hydroxide, ammonium sulphate and 
a sulphite lye or a technically modified sulphite lye with gypsum binder 



(hemihydrate) and 
moulded. In the 



30 



35 



water or with dihydrite and water, whereupon it is 
moulded. In the first case, if use is made of gypsum binder, hardening 
is followed by ^htici^l drying Wily to the point of mass constancy, 
at temperatures higher than the melting point of the wax in use, as a 
rule > 60»C. If Idinydrate is used in the form of ground gypsum blocks 
or as an industrial by-product, produced e.g. by flue r gaa deeulphurisa- 
tion, the moulded material is, prior tjo the hardening phase, dehydrated 
to -hemihydrate in an autoclave containing saturated steam at temperatures 
„130»C so that it this technological ktage the water-repellent agent 
system -ax and active already bicomeW fully active, as a result of 
which the strand material is a*ter Rehydration already water-repellent 
and doe. not require any temperature treatment to this end after the 
following hardening stage. The highly! water-repellent action of the 
combination of water-repellent materials used is due to the fact that 
the subetancea complementing the «« oWly dissociate so that, owing 
to the high availUlilty of free ions Optimal conditions exist for the 
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le within the jgypsjtfn matrix. In order tc achieve 
this result it is sufficient to Jdd ojoi# to 1* metal salt and/or 



JO 



••irf»l.v water- impellent »«por.ifi iation products 



hydroxide ani 0.1 tc 0.5* sulphide lye or technically modified aulphite 
lye. In this connection all perdentaiee listed relate to the mass of 
the gypsum bindi or dihydrate, Where La in the oaae of sulphite lye the 
concentration of solids constitutjes tfie basis. In order to achieve 
naximum efficiency, metal salt, hydroxide and sulphite lye must be 
added dose by dope to the mixing Watej: ao aa to cause predissolution. 

The procesJ according to the invention enables the production of 
water-repellent jgypsum building Jnits with a high degree of water- 
repellenoy. As distinct from the| staie of the art, the solution 
according to the, invention makes jit possible to save up to 5# wax while 
imparting to the! gypsum units the 1 sam . degree of water-repellenoy, thus 
reducing the totU share of addiljive costs by about 25*. If the same 
amount of wax is, used as heretofore, f : considerably improved degree of 
water-repellencyl will be achieved, which is shown by the fact that 
building units alccording to the invention, which have bean stored in 
water, absorb wk&in a comparable 1 unifc of time and depending on the 
formulation only, about t/4 to l/3 of Ue amount of water. This makes it 
possible to prodlice. subject to JualiWtive and application-technological 
points of view cL the one band and material-economic points of view on 
the other hand, {gypsum building units.with a variable degree of water- 
25 repellency and to extend their field of use. 
Embodiments 



The inventijon is explained in derail below with reference to 



.1 



embodiments. 

H0M0HTAH wax H 55, a wax mature- Wri.il* 5<* montan wax and 5<* 
paraffin, (hard tax- containing o«Lnbi«#ion with eolid hydrocarbons) with 
aoid number 14 £ -ell as of the isubefanoes listed in column 1 of the 
table are proceed together with gypsum binder 05/82 and 7 <* water. so 
aa to produce ejjixed paste, the M uk salt and/or hydroxide as well as 



35 



the sulphate lye 
mixing vessel, 
a diameter of 0. 
in operation. 



Afker hardening of the 



roughly the poijt of mass constancy the water absorption after 30 minutes 



Ibeing added, dose by dose, to the mixing water in the 

wax oompon.nl is Laded in the form of granulate .ith 
9 mm together with thp gypsum binder while the mixer is 



gypsum paste and drying at 70° C to 
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achieved when ije 
the art and wi 
used as indica 
Lupoplast (thi 
was used by wi 



U'wjy. Col ukx. J contains values 



tn-seatien of «i- cegre* of wutejr-rej 

in - 1CB : wax exponent U 1U in accordance with the state of 



l0 ut the other ecjditi-es. percentages of materials 

Id in the table xielati 1 to the mass of gypsum binder. 
[ened| modified sJlphiie ^ with about 20 to 25% solids) 
jof sulphide lye jmodi, lleation. 



15 



25 



30 



35 



Water- repelL 
units prodw 
according to 
(wax componej 
Percentages 
gypsum paste 



4t gypsum building 
by the process 
tie invention 
+ additives) 



%R55 
1 % Lupb^aet 

1 %v^ 

b) 3 *B55 j 
1 % Lupbi^asit 

1 

c) 4 %R55 
1 % Lup4$M* 

d) 2 **55 ; j 

\ % Luppj 
0,01% »odi|i 

e) 4 % R55 

0.01% ■< 

f ) 2 % H55 h 

^ ! ; u 
1 % Luppj ^ast 

0.3% Ca(<^) ; 

g) 4 % R55 
1 % Luppi j .ast | 

0.5% Ca(( 

Example 2 



i?tr 



•ate 



Water-repellent gypsum building 
| units according to the state of 
[ the art 

■ ; (only wax component) 



[ded to the | Watcjr ah lo^ption 
after 30 jsdnutes 
storage ih>ater 



27;; 



Water absorption 
after 30 minutes 
storage in water 

15. e 



10.1 



12 



15.8 



5.6 



15.8 



Calciua ilohkt. dihydraflis with 50* water, 



montan wax 
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dehydration unt 
This strand of 
roughly aaturat 
into hemihydra 
hydratisation aj 
teats specimens 
exhibited a watfe* 



8 ■ 



' rare prodjiced, which 



reai< usl 



at 



|U : s|id strand 3f 
the toontent of 

ie autool&ved 
witli waiter vapoir, <|hi 

ae tJ fcina 




follow ad if 



dil^ydratei 



aba^rptkon of < 



mat rial is «utJ*ot«d to suction* 1 
water aaounta to about 2#. 
about 140°C ir: ar atmosphere 
,kh causes it to be converted 
normal atmosphere by re- 
[h the course of laboratory 
i ftjr 50 minutes atorage in water 



1* 
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in the procea||>f;il«|f4« 
hard wax or cift>ifc| W 



10 



15 



waxes with un 
dispersed for 
component is 
that, related 
wax or hard w 
numbers > 1 0 
dissociation 
potassium sul 
calcium hydro 
modified sulj 
water within 
the mixing pa 
gypsum binder 
point of the 



wale 



is|d; jbr!;Uju 



er-rep* ; lent 



Mion 61 *hi< gypsum binder with additives of 
with sci'id 1 jkocarbons containing hard wax, i.e 



ibl'ne|.ft:j d residues 
rifhipat^ti wheijjupotj 



aermal 



irooc jei s to melt down, characterised in 



$hc ) ma 38 of gj;«um 

^coni BLlh trig com! 

^^therHiitb 



20 




constancy, whpp p 
moulded stran 
steam at * 13 jp 
water-repelle ft 

active and no 
25 subsequent hi 

2. Proc 
characterised 
dihydrate, 0* 

3. Proc i 
30 2, characti 

: technically 
respect of 

4. Pro 
3, character 

35 lye are added 




pgW^tLr-re^ [lea 
t;j|Ui rela^jion 



iaeatmenx oJ" gypsuc building units, 

i 



tire processed in solid, finely 
ijtey are moulded and ths wax 

j 4 



hit«i$ir*t 



&der or dihydrate, 1 to 4# nard 
Jaati m with solid hydrocarbons with acid 
|i ? |iietal salt characterised by a better 
(B fffij $f calojW i fjlbate and/or hydroxide such as 
" iron sulphate, sodium citrate, 

iolj? £M1 s^KtJSk a sulphite lye or a technically 

%\ first case where use is made of 
$i temperatures above the melting 
so approximately the point of mass 
m second tase] j^ifire use is made of dihydrate, the 
Lai is-li ihydi ijiiid in an atmosphere of saturated 
tj> pro* ie hi |j^ydrate, whereby in this stage the 
leij *• jarsteaSti i anfl, 



J^ii Iditives already becomes fully 
$ end is required any more after 



(treatment according to claim 1, 
t,|fc» mm-^um J]:the mass of gypsum binder or 
L^telfi Us i Wot hydroxide are used. 



i i 



treatment according to claims 1 and 

i age i} w*llt r °' 1 *° 0,5j6 8ulphite ^ W 
li lted to its ratio of solids in 

dihMrite. 

Lri|kie4H* BtlBent aocordin « to claiDS 1 to 
ths 3|tal the hydroxide and the sulphite 

the III ting water and predissolved. 
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5. A pro 
gypsum conta 
are made fro 
binder, hard 
with solid h 
together wit 
lye and wate 
thermal pr 

6. A pr 
gypsum conta 
herein descr 



i Mi- h- • 

cm- Watcijkstp : fent treatment of 




(2 009 



wherein the units 
icypsum or dyhydrate 
gaining combinations 
; numbers 10 
roxide, a sulphite 
[jfg are subjected to 
liing of the wax. 

lent treatment of 
1 substantially as 
inctflMo the Example. 



